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5 Claims.

My invention relates to dynamoelectric ma-
chines and particularly to a cooling arrangement
for inductor dynamometers.

An object of my invention is to provide an
improved dynamoelectric machine adapted to
be cooled by cooling liquid which flows in direct
contact with a surface of the machine.

Another object. of my invention is to provide
an improved dynamoelectric machine having two
relatively rotatable members, one of which has
a smooth surface, and the other of which has a
- toothed surface and which is provided with an
arrangement for directing cooling liquid sub-
stant{ally only into the space between the smooth
surface and the adjacent faces of the teeth of
the toothed member.

PFurther objects and advantages of my inven-
tion will become apparent and my invention will
be better understood from the following descrip-
tion referring to the accompanying drawing, and
the features of novelty which characterize my
invention will be pointed out with particularity
in the claims annexed to and forming part of
this specification,

In the drawing, Pig. 1 is a side elevational view,
partly in section, illustrating an embodiment of
my invention; and Fig. 2 is a partial end view
taken along line 2—2 of Fig. 1.

Referring to the drawing, I have shown my
invention as applied to a dynamoelectric ma-
chine of the inductor eddy current dynamometer
type. In this construction, two relatively rotat-
able members are provided, which include a rel-
ailvely stationary member {8 which is provided
with end shields i1 and 12 supported by bearings
i and {4 in bearing pedestals {5 and #6 and
is adapted {o rotate through a limited arc to
transfer the torque reaction of this member to
a suitable force measuring device. This sta-
tionary member is provided with an eddy cur-
rent ring 17 of magnetic material which is adapt~
ed to be excited by an annular exciting winding
18 supported within the member 171 by & plu-
rality of supporiing set screws i8. A relatively
rotatable member is arranged within the eddy
current. member i7 and is formed with two axi-
ally spaced apart toothed sections 20 and 21 with
an Intermediate part 22 of reduced diameter of
sections 20 and 2. ‘This rotatable member also
{s made of magnetic material and is mounted on
a shaft 28 which is supported by bearings 24
and 25 within the end shields i and 12 respec-
tively. The.exciting winding (8 is adapted to
provide magnetic excitation having a path which
extends through the member 17, through the air
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gap between the member 1T and one toothed
section 20 or 24, through the respective section
20 or 24, through the rotatable member section
22 of reduced diameter, through the other toothed
section 2§ or 20, and across its corresponding
air gap back to the member (1.

The shaft 28 is adapted to be coupled in any
suitable manner to a driving power source which

i to be tested, and rotation ofi the shaft 23

causes rotation of the rotatable member such
that teeth 26 induce eddy currents in the mem-
ber 11. This member 17 is provided with a rel-
atively smooth surface adjacent the outer faces
of the teeth such that the air gap between the
teeth and the member i7 can he made as small
as possible so as to reduce the reluctance of the
magnetic circult and increase the eddy currents
induced in the member 7. These eddy currents
cause the heating of the member (7 to relatively
high temperatures, and it is desirable that this

* heat should be removed .from this member as

efficiently and as completely as possible. In order
to cool the member {7, a cooling Hquid such as
water is adapted to be supplied through open-

28 ings 27 in the member 17 to the space above

30

38

40

45

50

65

the intermediate ‘part 22 of the rotatable mem-
ber, such that the cooling liquid can flow abeut
the exciting winding 18 to cool the same and flow
outwardly towards both ends of the machine
through the air gap between the smooth sur-
face of the member |7 and the teeth 26 of the
rotatable member. It has been found that if
this cooling Hquid is allowed to pass outwardly
through the spaces between the teeth 26 as well
as through the two alr gaps, considerable tur-
bulence is created in the cocling lquid and a
considerable hydraulic load is placed on the rotat-
able member which tends to vary erratically for
different speeds of the rctatable member. In
order to eliminate this hydraulic load as much
as possible, I provide bafiles 28 arranged on the
inner side of each of the toothed sectlons for
substantially closing the*inner ends of the spaces:
between the teeth of the toothed member ad-
jacent the cooling liquid supply, and each of these
baflles is formed with an end surface which is
curved toward the teeth for guiding the cooling
Haquid into the air gap space between the smooth
surface of the member {7 and the faces of the
teeth 26 adjacent the smooth surface. In this
manner, the cooling liquid is guided into the air
gap between the member 17 and the faces of the
teeth 26 and tends to remain in intimate con-
tact with the member 17 to provide eficient.cool-
ing of this member without flowing downwardly
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into the spaces between the teeth 28. The lower
portion of the machine is provided with outlet
passages 29 which are arranged to withdraw cool-
ing liquid from within the machine.

While I have illustrated and described a par-
ticular embodiment of my invention, modifica-
tions thereof will occur to those skilled in the art.
I desire it to be understood, therefore, that my in-
vention is not to be limited to the particular ar-
rangement disclosed, and I intend in the append-

ed claims to cover all modifications which do not

depart from the spirit and scope of my invention.

What I claim as new and desire to secure by
Letters Patent of the United States is:

1. A dynamoelectric machine having two rela-
tively rotatable members, one of said members
having a relatively smooth surface and the other
of said members having a pair of toothed sur-
faces adjacent said relatively smooth surface.
means for supplying cooling liquid between said
pair of toothed surfaces and into the air gap be-
tween sald toothed and smooth surfaces, and
means arranged on the inner ends of the teeth
of -said toothed member having a curved outer
end for guiding the cooling liquid into the air gap
between said smooth surface and the faces of the
teeth of said toothed surfaces adjacent said
smooth surface,

2. A dynamoelectric machine having two rela-
tively rotatable members, one of said members
having a relatively smooth surface and the other
of said members having a pair of toothed sur-
faces adjacent said relatively smooth surface,
means for supplying cooling liquid between said
pair of toothed surfaces and into the air gap be-
tween sald toothed and smooth surfaces, and
means for substantially closing the inner ends of
the spaces between the teeth of said toothed
member and having a curved outer end for guid-
ing the cooling liquid into the alr gap between
sajd smooth surface and the faces of the teeth
of sald toothed surfaces adjacent said smooth
surface.

3. A dynamoelectric machine having two rela-
tively rotatable members, one of said members
having a relatively smooth surface and the other
of said members having a pair of toothed sur-
faces adjacent said relatively smooth surface,
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means for supplying Hguid between said pair of

-toothed surfaces for cooling sald members by

flow of the liquid in the space between said
toothed and smooth surfaces, and means includ-
ing a bafle having a curved outer end surface
for substantially closing the ends of the spaces
between the teeth of said toothed member adja-
cent the cooling liquid supply means and for guid-
ing the cooling liquid into the space between said
smooth surface and the faces of the teeth adja-
cent said smooth surface.

4. A dynamoelectric machine having two rela-
tively rotatable members, one of said members
having a relatively smooth surface and the other
of said members having a pair of toothed sections
adjacent said relatively smooth surface with an
intermediate section of reduced diameter, means
for supplying liquid to said intermediate section
for flow outwardly through the spaces between
said toothed and smooth surfaces, and means in-
cluding a bafile arranged on the inner side of each
of said toothed sections for substantially closing
the inner ends of the spaces between the teeth
of sald toothed membr and having end surfaces
curved toward said teeth for guiding the cooling
lignid into the space between said smooth sur-
face and the faces of said teeth adjacent said
smooth surface,

5. A dynamoelectric machine having two rela-
tively rotatable members, one of said members
having a relatively smooth surface and the other
of said members having a pair of toothed sec-
tions adjacent said relatively smooth surface with
an intermediate section of reduced diameter,
means for supplying liquid to said intermediate
section for flow outwardly through the spaces be-
tween said toothed member and smooth surfaces,
means including a bafle arranged on the inner
side of each of said toothed sections for substan-
tially closing the inner ends of the spaces between
the teeth of said toothed member and having an
end surface curved toward said teeth for guiding
the cooling liquid into the space between said
smooth surface and the faces of said teeth ad-
Jacent said smooth surface, and means for with-
drawing the cooling liquid from within said ma-
chine,.

HAROLD M. MARTIN.



